Introductory.-The experiments were devised with a view to finding the times taken, under different conditions, for a subject to move his eyes from the position in which he was fixating a point to another in which he could see a test-object, certain details of which he had to read.
The subject sat facing a large white screen in which four windows were cut. A small source of light behind a narrow slit in the screen served as the fixation point, and it was situated at the centre of the circle on which the windows lay. After the subject was comfortably seated and was looking at the fixation point, a warning signal was given and the letter C was exposed in one of the windows, that is to the right, left, above, or below the fixation point. Immediately he was aware of the light he moved his eyes towards the window in which it appeared and endeavoured to recognise the direction in which the letter was pointing.
The method used was to determine the number of mistakes made when the duration of the exposure was varied. Comparison of the number of mistakes made at the four windows with the same length of exposure was used to determine the relative times taken by the THE BRITISH JOURNAL OF OPHTHALMOLOGY subjects to move their eyes in different directions. We were anxious to find whether " 'glaring " sources of light in the field of vision had any influence on the results. At the instant at which the subject became aware of the light in one of the windows it would act as a stimulus to him to move his eyes towards that window. If at the same time another source of light was present in the field of vision, it was thought that it might act as another stimulus for fixation, the two stimuli competing for the subject's attention.* Unfortunately our evidence on this point was negative; the increase in time taken by the subject to perform the task could be accounted for in other ways.
Apparatus.-The white screen used in the experiments measured about 1 metre square and the subject sat with his eyes 46 cm. from its centre and with his chin on a fixed support. The brightness of the screen was maintained at 1.5 equivalent foot-candles by two gas-filled lamps placed so as to be out of the field of vision and to cast no shadows. Four windows, 3.8 cm. by 2.5 cm., were cut in the screen with their centres on a circle of 16.5 cm. radius, and at the centre of this circle was a horizontal slit 2.5 cm. long through which the fixation point was visible.
The test-object used was the Landolt broken circle (C) printed from a photographic negative in black on a transparent ground. The diameter of the C was 0.524 cm. and the breadth of the gap was 0.108 cm., the latter subtending an angle of 4.7 minutes to the eye. Four positions of the letter C (right, left, up and down) were printed on a slide which was bound up with ground glass and moved in runners fixed on the side of a box opposite to that on which the white screen was attached. The depth of the box was 23 cm. rhe subject looking through any one window in the screen could see only one position of the letter and could see it with both eyes. The slides could be illuminated from behind, at a distance of about a metre, by a 100 volt, 100 watt gas-filled projection lamp mounted behind an opening in a wooden screen. The exposure was made by a falling shutter counterpoised by means of pulleys by a weight moving in an oil dash-pot, which kept the velocity of the shutter constant. The shutter consisted of a sheet of zinc in which was a large aperture partially covered by two other pieces of zinc sliding vertically and allowing variations in the size of the aperture. The times of exposure used were 32, 30, 27, 24, 21. 19, 16, hundredths of a second. rhe timing of the shutter was checked from time to time by fixing a strip of blackened paper to the shutter and causing a THE BRITISH-JOURNAL OF OPHTHALMOLOGY tuning fork to write on it during its fall. The filament of the projection lamp was small so that the cut-off was sharp, the C being fully illuminated for practically the whole of its exposure in a window. During its fall the shutter did not accelerate, except during the first fraction of a second; the duration of an exposure was therefore the same for all windows.
When an exposure was made the subject saw a black letter on a circular ground (whose brightness was 5.15 equivalent footcandles), the latter being framed in the rectangular aperture of the screen. Cardboard cylinders were fastened behind the four openings at the back of the box to prevent illumination of the slides from extraneous sources which might otherwise have indicated to the subject the window in which the exposure would be made. In addition, the slides were made to run quietly so that the subject could not hear them being moved.
For With the exception of Glare O.L., any one of these glaring sources produced an illumination at the subject's eye of 0.6 footcandles (measured by a lumeter). Glare O.L. produced an illumination at the subject's eye of 15 foot-candles.
MIethod.-Before taking readings, the subject was adapted to the brightness of the screen for from 5 to 10 minutes. During this time he sat facing the screen and adjusted the position of the chin-rest, so that by moving his eyes, and with the windows open, he could see any of the letters C or the fixation point with both eyes. The windows were then closed and the subject focussed the fixation point. 
SOME EXPERIMENTS ON EYE MOVEMENTS
The experimenter set the aperture in the shutter and pulled out a slide to put one of the C's into position. The signal '' ready " was then given and immediately the shutter was released and the exposure made.
The subject moved his eyes as quickly as possible from the fixation point to the window where the. exposure was made and endeavoured to read the position of the letter. He then announced what he saw and the result was recorded by the experimenter. This operation was repeated until the four positions of the letter had been shown in each window. ' The order in which the exposures were to be made was determined by writing each of the 16 positions (4 windows and 4 positions of the letter) on a separate card and the cards were shuffled before each set, of readings. The set was repeated for each glare source in turn, a two minutes' rest pause being allowed so as not to tire the subject unduly and to allow the eye to recover from after-images. At least three exposure times were investigated in this way on each day, starting with the largest on one day and the smallest on the next.
In series B, which was taken after the subjects were practised, a table of twelve permutations of the four conditions, no glare, glares I.R., O.R., and D.R. was drawn up and followed from day to day.
Results.-The collected results for each one of the six subjects are given in Tables I A-B and Fig. 2 . The number of correct answers is given as a percentage, although in most cases less than 100 readings were taken for each window and for ,each set of conditions. They are arranged to show: (1) the effect of the length of exposure of the letter on the ease with which it could be read, (2), the relative ease wlth which eye movements in different directions could be made, and (3) the effect of different positions of the " glare " source on the subject's ability to read the letter in any one window. These three sets of data will be considered separately.
1. The effect of the duration of the exposure on the performance of the task is very marked in the case of the subjects D.C., M.K., R.L., and F.W. 'Ihis is well seen in R.L.'s results for the readings in the right window (Series B, no Several elements go to make up the time taken to recognise the test-object in our experiments. These, in order, are, (1) the latent period of vision, (2) the latent period of movement, (3) the time occupied in moving the eyes, and (4) the time taken to read the test-object. When using the shortest exposure of which our apparatus was capable it was possible both to name the window in which the letter was exhibited and also when looking straight at a window to recognise the direction in which the " C " pointed. The time taken in the experiments must have been almost entirely occupied by the time taken for the impulse originated by the flash to reach consciousness, and by the time taken to move the eyes. It does not seem likely that the latent period of vision should vary with the direction from which the flash came. We conclude, therefore, that the eye can be moved horizontally more easily than vertically, the difference being due in all probability to the more complicated muscular activity necessary for vertical movements.* 3. The investigation of the effects of glaring sources of light was the main object of the experiments. The results quoted in Table I A are of the preliminary investigation (Series A). The positions and intensities of the glaring sources used have been described already. With the exception of the greater number of mistakes made at the left window with glare inside left, the results must be considered negative. There is perhaps a slight tendencv for the performance at all the windows to be worse, but not enough to warrant any definite statement. Glare outside left, which on account of its size and intensity might have been expected to influence the readings, is without any significant effect. As has been pointed out, the line of sight passes across this glare source in moving from the fixation point to the right, window and we conclude that an! after-image is formed on the retina or the latter becomes " fatigued " so preventing recognition of the test-object. Subjectively this phenomenon is well marked, a black splodge being seen in the place where the test-object should have been seen.
The deleterious effect of a glare sburce situated on a line between the fixation point and the window is well marked for the subjects D.C., M.K., R.L., and F.W.: for the subjects P.H. and S.M. it is doubtful if it is present. These two subjects appear to be peculiarly insensitive to any of the changes of conditions investigated by us, whether by varying the length of exposure, using the top window, or by the introduction of a glaring source of light.
When readings, were taken, the experimenter made a note of those exposures which followed immediately on the right window with " glare " readings. It was thought that the macula might take a few seconds to recover from the after-image in the case of " glare inside right " buit no'such effect was noticed, the readings being, if anything, slightly better. (Table II 
